Diabetes mellitus and HIV as co-morbidities in tuberculosis patients of rural south India  by Gupta, Soham et al.
Journal of Infection and Public Health (2011) 4, 140—144
SHORT REPORT
Diabetes mellitus and HIV as co-morbidities in
tuberculosis patients of rural south India
Soham Guptaa,b, Vishnu Prasad Shenoya, Indira Bairya,
Hiresave Srinivasab, Chiranjay Mukhopadhyaya,∗
a Department of Microbiology, Kasturba Medical College, Manipal University, Manipal 576104,
Karnataka, India
b Department of Microbiology, St. John’s Medical College, Bangalore 560034, Karnataka, India
Received 17 November 2010; received in revised form 6 March 2011; accepted 19 March 2011
KEYWORDS
Tuberculosis;
HIV;
Diabetes mellitus;
Occupation
Summary
Objectives: Incidence of tuberculosis (TB) is greatest among patients with impaired
immunity. India is experiencing a double epidemic of HIV and diabetes mellitus (DM),
both of which are strongly associated with immuno-suppression. This study aimed to
discover the prevalence of HIV and DM in both the pulmonary and extra-pulmonary
TB patients of rural south India, retrospectively.
Methods: Medical records of 192 microbiologically diagnosed pulmonary TB and 37
extra-pulmonary TB patients were thoroughly studied and data were extracted. The
frequency distribution of HIV and DM was evaluated along with other demographic
details such as age, sex and occupation in both groups.
Results: Themean age of the pulmonary TB patients was 41.11± 15.7 years, with sig-
niﬁcantly higher (p < 0.0001) preponderance of DM (31.8%) over HIV (8.9%). 72.13% of
the diabetic patients belonged to the age group of 41—60 years. Extra-pulmonary TB
patients had a mean age of 34.62± 12.9, years with a signiﬁcantly higher (p < 0.006)
HIV prevalence of 32.43% over DM (5.4%). 75% of the HIV patients belonged to the
age group of 41—60 years. Occupationally, the majority of the pulmonary TB patients
were agricultural labourers (25.2%) while the majority of the extra-pulmonary TB
patients were housewives or self employed (18.92%).
Conclusion: Though more importance is being given to HIV-TB coinfection, we can-
not overlook DM, which showed a signiﬁcantly higher prevalence in pulmonary TB
patients compared to HIV. The rising prevalence of DM in high TB burden countries
may adversely affect TB control.
© 2011 King Saud Bin Abdulaziz University for Health Sciences. Published by Elsevier
Ltd. All rights reserved.
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aiabetes mellitus and HIV as co-morbidities in tube
ntroduction
n India, despite control strategies, tuberculosis
TB) still remains a major public health problem.
ne third of the world population is currently
nfected with TB and 1.8 million new cases of TB
rise annually in India alone [1,2]. India, home for
round 2.5 million HIV/AIDS patients [3] is among
he 15 countries with the highest rate of HIV/TB co-
nfection [4]. It is believed that the HIV epidemic
as paved the way for a resurgence of TB. Though
IV is considered to be themost powerful risk factor
or the development of TB, we cannot ignore dia-
etes mellitus (DM), which has recently been linked
ith TB. DM has reached epidemic proportions glob-
lly as well as in India and is projected to rise in the
uture [5].
As with HIV, there is an immuno-suppression in
iabetes also due to impaired phagocytosis and
ellular immunity [6]. Several retrospective and
rospective studies have associated DM with an
ncreased risk for active TB [7—12]. While DM has
een mostly associated with pulmonary TB, extra-
ulmonary TB has been mostly indicated in HIV
nfection [4,7,13—15].
This study aimed to discover the prevalence of
IV and DM in both pulmonary and extra-pulmonary
B patients of south India, retrospectively.
tudy population and methods
n a span of 2 years (2005—2006), 192 microbi-
logically diagnosed pulmonary TB patients and
7 extra-pulmonary TB patients attending Kas-
urba Hospital, Manipal, a tertiary care hospital
n coastal Karnataka, south India were identiﬁed.
ulmonary TB patients were identiﬁed based on
putum smear microscopy and/or culture, while
xtra-pulmonary TB patients were identiﬁed based
n smear microscopy and/or culture or poly-
erase chain reaction. The medical records of
hese patients were thoroughly studied and a
tudy of relevant data were extracted. In both
ulmonary TB and extra-pulmonary TB patients
he frequency distribution of HIV and DM along
ith other demographic details like age, sex and
ccupation were evaluated. The patients were
ategorized into six age groups including <20
ears, 21—30 years, 31—40 years, 41—50 years,
1—60 years and >60 years and occupationally into
gricultural labourers, non-agricultural labourers,
killed professionals, housewives, students, self-
mployed, non-workers and semi-skilled workers.
tatistical analysis was carried out using Chi-
l
w
sosis patients of rural south India 141
quare test and Fisher’s exact test using GraphPad
tatistical software (http://www.graphpad.com/
uickcalcs/contingency2.cfm).
esults
n the pulmonary TB group (n = 192), there was
male predominance with a male to female
M:F) ratio of 3.6:1. The mean age of the pul-
onary TB patients was 41.11± 15.7 years, with
he highest prevalence of 25% in the age group
f 21—30 years (n = 48), signiﬁcantly more com-
ared to <20 years (n = 15) (2 = 19.4; p < 0.0001),
60 years (n = 22) (2 = 10.9; p = 0.001) and 31—40
ears (n = 31) (2 = 4.08; p = 0.04). Preponderance of
M (n = 61; 31.8%) was observed over HIV (n = 17;
.9%) (p < 0.0001), while 59.4% (n = 114) presented
ith no DM or HIV. 72.13% of the DM patients were
n the age range of 41—60 years which was signif-
cantly higher compared to other age groups. All
f the HIV patients were in the age range of 21—60
ears, without any signiﬁcant difference among the
ge groups. Refer to Table 1.
In the extra-pulmonary TB group (n = 37), the
ean age of the patients was 34.62± 12.92 with
9.5% (n = 22) of the patients belonging to the age
roup of 21—40 years, and a male predominance
f (M:F) 3.1:1. In the extra-pulmonary cases HIV
n = 12; 32.43%) was more prevalent than DM (n = 2;
.4%) (p < 0.006). 66.7% (n = 8) of the HIV patients
ere in the age group of 31—40 years and 25% (n = 3)
ere in the age group of 41—50 years. There were
wo diabetic patients belonging to the age group of
1—50 years and 51—60 years each, among which
ne of the patients had both DM and HIV as co-
orbidity. 64.86% (n = 24) did not suffer from DM
r HIV. Depicted in Table 1.
Disseminated TB (n = 11; 29.7%) was observed
o be the most common form of extra-pulmonary
N, followed by spinal (n = 6; 16.2%), lymph node
n = 5; 13.5%), meningitis (n = 2; 5.4%), genito-
rinary (n = 2; 5.4%), milliary (n = 2; 5.4%) and
thers (n = 6; 16.2%) comprising of cold abscess,
rthritis, shoulder joint, endometrial, empyema
nd pericarditis. Among the HIV patients, dissem-
nated TB (n = 6; 54.5%) was found to be the most
ommon form.
Among the pulmonary TB patients, the majority
elonged to the occupational group of agricultural
abourers (25.2%), followed by skilled profession-
ls (14.1%), housewives (12.5%), non-agricultural
abourers (11.9%), students (11.5%), semi-skilled
orkers (9.9%), non-workers (8.33%) and the
elf-employed (6.25%). The prevalence of extra-
142
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Table 1 Frequency distribution of HIV and diabetes mellitus in tuberculosis patients along with age, sex and occupational distribution.
PTB EPTB
DM HIV M:F Total DM HIV M:F Total
Age groups
<20 years 1 0 9/6 15 (7.8%) 0 0 5/0 5 (13.5%)
21—30 years 0 4 34/14 48 (25%) 0 1 6/5 11 (29.7%)
31—40 years 6 5 24/7 31 (16.1%) 0 8 9/2 11 (29.7%)
41—50 years 22 6 34/8 42 (21.9%) 1a 3a 4/0 4 (10.8%)
51—60 years 22 2 32/2 34 (17.7%) 1 0 4/1 5 (13.5%)
>60 years 10 0 17/5 22 (11.5%) 0 0 0/1 1 (2.7%)
Total 61 (31.8%) 17 (8.9%) 150/42 192 2 (5.4%) 12 (32.4%) 28/9 37
Occupation
Agricultural labourers 23 3 49/0 49 (25.5%) 0 1 2/0 2 (5.4%)
Non-agricultural labourers 4 2 23/0 23 (11.9%) 1a 3a 4/0 4 (10.8%)
Skilled professionals 7 3 23/4 27 (14.1%) 0 0 5/1 6 (16.22%)
Housewives 7 1 0/24 24 (12.5%) 0 1 0/7 7 (18.9%)
Students 1 0 12/10 22 (11.5%) 0 0 2/1 3 (8.1%)
Self employed 4 2 0/12 12 (6.3%) 1 3 7/0 7 (18.9%)
Non-workers 8 2 14/2 16 (8.3%) 0 1 5/0 5 (13.5%)
Semi-skilled workers 7 4 17/2 19 (9.9%) 0 3 3/0 3 (8.1%)
Total 61 17 192 2 12 28/9 38/37
a One of the non-agricultural labourers in the age group of 41—50 years having extra-pulmonary TB had both DM and HIV as comorbidity.
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ciabetes mellitus and HIV as co-morbidities in tube
ulmonary TB was observed more frequently among
ousewives and the self employed (18.9%) fol-
owed by skilled professionals (16.2%), non-workers
13.5%), non-agricultural labourers (10.8%), semi-
killed workers (8.1%) and the least in agricultural
abourers (5.4%) are shown in Table 1.
DM was observed more than HIV in all the occu-
ational groups of pulmonary TB, while the reverse
as observed in the cases of extra-pulmonary TB.
iscussions
ncidence of TB is greatest among patients with
mpaired immunity. India is experiencing a dou-
le epidemic of DM and HIV, both of which
re strongly associated with immuno-suppression.
hough HIV/TB co-infection is a known problem
nd HIV is considered to be the most important
isk factor in the progression of TB infection to
isease, DM cannot be ignored as various ear-
ier studies have associated DM with development
f TB disease [5,7—12]. This study has retro-
pectively looked into the role of HIV and DM
s risk factors in the TB patients (pulmonary
nd extra-pulmonary) of rural south India. There
s very little data on the association between
M and HIV with both forms of TB from this
egion of India. In this study it was observed
hat 31.8% of the pulmonary TB patients had
M as a co-morbid factor, which was signiﬁcantly
igher than HIV (8.85%). Conversely, in the case
f extra-pulmonary TB the situation was reversed,
ith 32.43% HIV and 5.4% DM. Extra-pulmonary
B is more prominent among patients with HIV-
oinfection [4,13,14], as there is an unchecked
roliferation of Mycobacteria due to HIV induced
mmuno-suppression.
In India, studies have been conducted on HIV/TB
o-infection, which show that the incidence of TB
s signiﬁcantly higher in HIV positive patients and
lso that HIV infection was found to be signiﬁcantly
ore profound in extra-pulmonary TB patients com-
ared to pulmonary TB patients [3,4,13,14]. Though
lobal studies have presented DM to be a major
ggravating factor of pulmonary TB [8,9,11], there
s very limited data on DM/TB co-infection from
ndia [5,7,10]. A study from Nepal, a neighboring
ountry of India, has shown signiﬁcantly higher pro-
ortion of DM in pulmonary TB patients compared to
xtra-pulmonary TB patients. However there were
o signiﬁcant differences observed in the HIV pos-
tivity between these two groups [15]. Jeon and
urray, in a systematic review of 13 observational
tudies, have associated DM with increased risk of
B regardless of study design and population [9]. In
i
p
aosis patients of rural south India 143
his study, although the number of extra-pulmonary
B patients were less, it was observed that HIV was
igniﬁcantly higher in extra-pulmonary TB patients
hile DM was signiﬁcantly higher in pulmonary TB
atients compared to each other (p < 0.01).
The site of extra-pulmonary TB may vary geo-
raphically. Many of the studies have observed
ymph node as the most common site [8,13—15].
owever, in this study, a high incidence of dissem-
nated TB (29.7%) was observed followed by spinal
16.2%), lymph node (13.5%), osteomyelitis (8.1%),
illiary (5.4%), meningitis (5.4%), genito-urinary
5.4%) and others (16.2%), which includes arthritis,
houlder joint, pericarditis, empyema, endometrial
nd cold abscess. Disseminated TB was found more
n HIV patients (n = 6; 50%) compared to the other
ites, which was similar to the ﬁndings of Sharma
t al. [4].
The occupational status of the patients was
lso analyzed in this study to understand the
ocio-economic status of the TB patients. It was
nteresting to note that though pulmonary TB was
ore prevalent among the agricultural labourers,
xtra-pulmonary TB preponderance was observed
ost among housewives and the self-employed and
east in agricultural labourers. Two separate studies
rom Chennai, Southern India and Wardha, West-
rn India showed predominance of TB to be higher
n waged worker and non-workers respectively
16,17], which is quite contrary to the observa-
ions in this study. Similar to the observations in
his study, Khan et al. observed a high incidence of
ulmonary TB among the agriculturists and labour-
rs compared to business and professional groups
18]. Nissapatorn et al. has observed a high per-
entage of TB among unemployed patients with and
ithout DM from Malaysia [8]. In this study DM was
bserved more compared to HIV in almost all the
ccupational groups of pulmonary TB, which is sig-
iﬁcantly different to extra-pulmonary TB, where
IV was observed to be higher than DM in all the
ccupational groups.
India is a developing country where the major
ccupation is agriculture and it was observed that
high number of the agricultural labourers suffered
rom DM. Most of the patients of lower socio-
conomic classes were more concerned about the
ymptoms of TB than those of DM. DM is projected
o rise to 366 million globally by 2030, with 79.4
illion cases in India alone, which will be the high-
st in the world [19]. Thus the TB-DM co-infection
annot be ignored.
Though TB control programmes are giving more
mportance to the HIV-TB co-infection, the rising
revalence of DM in high TB burden countries may
dversely affect TB control.
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